gonadotropin-releasing hormone-agonist (GnRH-a), endogenous luteinizing hormone (LH) cleaving embryos of high quality have been reported to be obtained when the interval between hCG injection KEY WORDS: In vitro fertilization; hCG; embryo quality; implanand oocyte retrieval was 38 rather than 34 hr (4). tation and pregnancy rates.
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Submitted: October 20, 1999 menopausal gonadotropin (hMG) together with a stimulus is given as a single hCG injection (2 cleaving embryos of high quality have been reported to be obtained when the interval between hCG injection KEY WORDS: In vitro fertilization; hCG; embryo quality; implanand oocyte retrieval was 38 rather than 34 hr (4). tation and pregnancy rates.
In this prospective randomized study on patients with tubal failure undergoing IVF, we have compared INTRODUCTION the number of spontaneous ovulation, number of oocytes retrieved, oocyte-cumulus complex quality, embryo quality, and implantation and pregnancy rates The timing of oocyte retrieval in women undergoing in two groups of women undergoing oocyte aspiration in vitro fertilization (IVF) requires knowledge of the 34 and 38 h after hCG injection. exact time interval between the luteinization stimulus and ovulation. The time interval is important because a number of essential processes including the start of luteinization, expansion of the cumulus cells, and the MATERIALS AND METHODS resumption of the reduction division of the oocyte should be well established before aspiration. Steptoe and Edwards (1) reported that the preovulatory oocytes Subjects are in the predicted stages about 35 to 36 hr postinjecDuring January 1996 through December 1997, coution of human chorionic gonadotropin (hCG). After ples who proved to have infertility from tubal factor the introduction of combined therapy using human were randomly allocated into two groups: A (83 patients) and B (87 patients). All other causes of infertility were excluded. Randomization was performed had to be included in the study. This calculation was based on a maximum incidence of spontaneous ovulation of 5%, a median number of oocytes retrieved of In Vitro Fertilization Protocol 9, a 60% diploid fertilization rate, a power of 90% (␤ ϭ 0,1), ␣ ϭ 0.05, and a two-tailed test. To further The patients underwent IVF-ET according to described protocols (6, 7). Pituitary down-regulation strengthen the validity of the study an additional 10% more couples were included resulting in 170 couples with GnRH-a (Suprefact, Hoechest, Frankfurt am Main, Germany) was used in all patients. Ovarian hypbeing eligible for randomization. erstimulation was performed using follicle-stimulating hormone (FSH) (Fertinorm HP, Serono, Aubonne, Swizerland). The initial dosage was 225 IE. After 8 RESULTS or 9 days the dosages were individually adjusted. Transvaginal ultrasound (US) and serum estradiol (E 2 )
The results are summarized in Table I . There was no difference in the number of oocytes retrieved. No concentrations were used to monitor the IVF cycle. To induce ovulation, 10,000 IE units injected hCG incidence of spontaneous ovulation before OPU was detected in group A and only one in group B. Further-(Profasi, Serono, Aubonne, Switzerland) were administered subcutaneously when three or more of the follimore, no significant differences were found for the frequencies of oocytes with diploid fertilization on day cles had a diameter exceeding 18 mm. Oocyte aspiration was performed 34 or 38 hr after hCG was given in groups A and group B, respectively, using a transvaginal US-guided approach. On day 1 after 1 after OPU and embryo score on day 2 after OPU in about 12 to 15 hr in rodents, but as long as 42 hr in the pig (15) . In the human, ovulation occurs between the two groups.
On the day of ET (day 4 after OPU) the number of 40 and 63 hr after the E 2 peak in peripheral serum (16). This indicates that ovulation occurs between 16 embryos that was decided to be replaced and their scores were calculated. In group A there were 157 and 39 hr after the LH surge. Peters and McNatty (17) have given a figure of 28 to 36 hr after LH surge for embryos and in group B there were 166 embryos. Neither the number of embryos nor the embryo scores human. As a result of the hormonal changes taking place around the time of ovulation, changes also occur showed significant differences between group A and B. In group A the implantation rate was 15.3% and in in the cellular investments surrounding the ovum. The use of long-course GnRH-a combined therapy group B 12.0%, while the figures for pregnancy rate in the two groups were 24% and 20%, respectively. suppresses the LH concentrations, and probably reduces the variation in responses to hCG. It has been reported that no ovulation occurs within a delay of less than 39.5 hr, indicating that a longer in vivo period DISCUSSION of maturation is possible in patients treated with longcourse GnRH-a. The incidence of fully expanded This article gives the result of a prospective randomized investigation of the administration of hCG 34 or cumulus cells was increased in the patients with longer delays (Ͼ36 hr). This apparent benefit was reflected 38 hr before OPU in a group of 170 patients undergoing IVF. It is well known that with GnRH-a-controlled in higher fertilization and cleavage rates (18) . The hCG is used as a surrogate LH surge to trigger ovarian hypostimulation for IVF there is an implicit LH suppression and a longer in vivo maturation time the final follicular maturation before oocyte retrieval.
Original observations described ovulation as a rare than is possible without the use of GnRH. By producing a hypogonadotropic state it is possible to control event before 36 hr after hCG administration (10). Of the oocytes retrieved 33-36 hr after hCG, 85% are in the follicular development more readily. The optimal time interval between the adminstration of hCG and the metaphase II stage (19). Gudmundsson et al. (20) described 39 hr as the critical time to avoid spontaneovulation has been subject to controversy. Originally and before the days of GnRH agonist most centers ous ovulation. They suggested that prolonged luteinization-to-oocyte-retrieval delay increased the carried out oocyte recovery between 32 and 36 hr after hCG administration because of data obtained from production of oocytes with fully expanded cumuli, which may reflect improved oocyte maturation. They clomiphene and clomiphene ϩ hMG treated cycles (8, 9) showing high biological variation in the incidence thought that the subsequent proportion of oocytes proceeding to fertilization and cleavage also increased, of preoperative ovulation in cycles where the interval between the luteinizing signal and oocyte recovery implying that a longer interval between hCG and oocyte retrieval may improve gamete quality by was greater that 35 hr. Edwards and co-workers (8, 10) declared that preoperative ovulation rarely occurred allowing more optimal in vivo maturation. Later, De Vits et al. (4) reported that significantly more cleaving before 36 hr, so the delay of Ͻ 36 hr is a compromise between relative oocyte immaturity and avoidance of embryos of high quality are obtained when the interval between hCG injection and oocyte retrieval was 38 hr preoperative ovulation. This compromise results in a requirement for preinsemination oocyte maturation in rather than 36 hr. Since the time interval between the moment of hCG administration and oocyte retrieval vitro to reduce the incidence of polyspermi (9).
In women with normal menstrual cycles, the LH probably determines the degree of cellular and cytogenetic maturation, the authors did find their results logisurge usually starts between days 12 and 16 and is between 1 and 2 days in duration (11, 12). Follicle cal and assumed that the longest interval would yield eggs in which all processes are completed and therefore rupture generally occurs about 36 hr after the detection of the onset of the surge (13). Some of the important more likely to develop into 2PN zygotes and normally cleaving embryos. The number of investigations and changes initiated by LH surge or by an ovulationinducing hCG injection (14) are changes in steroid the size of the studies so far reported are not sufficient to draw certain conclusions as to the optimal time for hormone and prostaglandin biosynthesis, resumption of oocyte meiotic maturation, cumulus expansion, hCG administration. We were prompted by the two latter reports to do reduced cumulus cell-oocyte coupling, and the synthesis of preovulatory enzymes. The time between LH a prospective, randomized study to look for evidence for differences in the results between administration surge and ovulation varies among species, being only 
